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Foreword

With HIV/AIDS leading to growing numbers of adult degths the extended family is likdy to
play an increasingly important role in caring for the sck and orphaned. It has been hypothesized
that this burden fdls mog heavily on the ddely, which could have an adverse effect on ther
welfare. Yet very little research has been carried out in this area. Daa collected by the Kagera
Hedth and Devdopment Survey, caried out in 1991-94 by the World Bank in Kagera Region,
Tanzania, are well suited to andyse the impact of AIDS mortdity at the family levd and on the
wdfare of the dderly

As background for the ADF 2000, UNAIDS supported further andyss of these data to explore
(among other things) the impact of HIV/AIDS on the ddely, and the coping mechaniams
employed by that age group. This pgper presents the findings of that anadyss, which show thet
the impact on the physcd wdl-beng of the dderly is less in Kagera than may have been
expected in such a high-prevalence area. The policy implications are that household wedth and
community infragructure—such as the access to hedth services and improved roads—may play
a more important role in the wdfare of the dderly than does the degth of an adult. This hes fa-
reaching consequences for the planning of services in the AIDS era ad suggeds the need for a
cross-sectora approach to ensure adequate access to public services.

UNAIDS; October 2000



I. Introduction

High HIV infection rates in sub-Saharan Africa are producing dramatic increases in the mortaity of
prime-aged adults. As of the end of 1999, an estimated 24.5 million Africans were living with HIV/AIDS,
accounting for more than 70% of all globd infections (UNAIDS 2000). In Tanzania, where the first AIDS
case was detected in 1983, an estimated 1.3 million people out d atotal population of nearly 33 million
were believed to be infected with HIV, and 140,000 had areedy died of AIDS. The estimated infection
rate among prime-aged adults (aged 15-49) was 8.1%, or about one in every 12 adults. In neighbouring
Uganda, a study of Masaka Digtrict found that when HIV prevalence reached this leve, two-thirds of dl
adult mortality was due to AIDS (Nunn et d. 1997). In Masaka, a 15year-old's probability of degth
before the age of 60 had aready reached 61%, wheresas, in the absence of HIV/AIDS, it would have been
only 24% (Boermaet a. 1998).

The AIDS epidemic poses a huge chalenge to countries with limited resources and implementation
capacity (Ainsworth and Teokul 2000, World Bank 1999). Tanzania's GNP per capitais one d the lowest
in the world—only US$220. Of the totd population of 33 million, 19.9 million people live on less than
one dollar a day (World Bank 20004). In Tanzaniag, as in other low-income countries, the government
faces extremdy tight resource availability from public revenues and a huge development agenda to
finance, of which the prevention of HIV/AIDS is one of severd criticd items. The public sector * safety
net’ to help households through times of crigs is extremely thin. Most assstance for needy families is
financed through the extended household, community or nongovernmenta organizations. Yet the AIDS
epidemic is taking a widespread toll on households, and there is concern that the traditiona private safety
net may be unraveling. A number of internationd donors have recently pledged greatly increased amounts
of assistance for sub-Saharan Africa to strengthen its response to AIDS. Policy-makers and donors
urgently need better information about the digtribution and depth of the epidemic’s impact o welfare
outcomes of different types of survivors, how existing antipoverty programmes may affect them, and
what new programmes or policies might be effective.

The elderly often have been invoked as one of the key groups of survivors adversdly affected by the death
of prime-aged adults (Barnett and Blaikie 1992, Hunter and Williamson 1998, Nationa Research Council
1996, World Bank 2000b). The ederly play a potentidly important role in helping the household cope
with adult morbidity and mortdity from AIDS. They do so by acting as.

guardians of orphaned grandchildren

hedlth caregivers for adult children stricken with AIDS



substitute workers in the market and on the farm during the illness and after the desth of a prime-age

adult.
In assuming these roles, the ederly in households with an adult death may redlocate their time. To the
extent that household income dso declines or that the dderly are permanently robbed of the old-age
security often provided by adult children, their physica well-being may decline. Yet, up to now, most of
what is known about the impact of AIDS on surviving household members—including the dderly—is
anecdota, based on smdl, in-depth studies or case studies of specific individuals and without comparison
to a control group. It isvery difficult to know whether these impacts are typical or among the most severe,
how to identify those who are most serioudy affected, and the types of policy instruments that are likely
to be most cogt-€effective in helping them. For example, it has often been suggested that caring for one's
grandchildren following an AIDS desath is a burden for the elderly and disadvantageous for the children.
However, in African societies, grandparents traditionally play an important role in raising ther
grandchildren; children with living parents are often ‘fostered’ to their grandparents to be raised,
paticularly in West Africa (Ainsworth 1996, ISugo-Abanihe 1985, Page 1986). African parents have
many children, not only to compensate for high child mortdity, lut also because children are economic
assets and play akey rolein supporting their parentsin old age.

This paper uses data from the Kagera Region of Tanzania from 1991 to 1994 to examine the reallocation
of time of the elderly in response to adult deaths and the ultimate impact of prime-aged adult mortality on
their physica well-being. The next section of the paper describes the setting and dataset. The third section
is devoted to a review of the hypotheses and evidence in the literature on the coping behaviour of the
elderly, followed by a closer examination of the coping of the ederly in Kagera The fourth section
reviews the literature and hypotheses on the determinants of physical well-being of the ederly, the
channels through which an adult degth in the household can affect the physical well-being of the derly,
and a summary of the results of multivariate analyss of the determinants of physicd well-being in
Kagera. The final section summarizes the results and conclusions for policy.

II. The setting and the data

The Kageraregion of Tanzaniais located to the west of Lake Victoria, adjacent to Uganda, Rwanda, and
Burundi, in an area of high HIV prevaence and high adult mortality (see Map). The 1988 census reported
more than 1.3 million people living in the region, with more than 80% residing in rura areas. Mogt of the
population is engaged in agriculture—tree crops in the north and annud crops and livestock in the south.



Household consumption expenditure in 1991 was US $217 per capita, based on data used from this study,
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Kagera is at the epicentre of the African AIDS epidemic. The first case of AIDS in the region was
diagnosed in 1983, athough HIV was pobably present at least a decade earlier. A population-based
seroprevalence survey conducted in 1987 found that about one in four adults in the regiona capita

(Bukoba) were infected with HIV, but that one in 10 adults in rura areas surrounding Bukoba was also
infected (Killewo et d 1990). In the rurd south and southwest of Kagera, in contrast, fewer than 1% of
adults were infected; to the west the adult infection rate was 5%. These levels of infection are not unlike
those projected nationally at present—about 8% of prime-aged adults. A follow-up study in 1993 found
that HIV prevaence had declined from 24% to 18% in Bukoba town among those 15-54 years of age, and
in the rurd area surrounding Bukoba, from 10% to 6.8% (Kwesigabo et a. 1998) . However, in the latter
case, the only population group that registered a significant decline was rural women aged 15-24"

Source of data

We use the Kagera Hedlth and Development Survey (KHDS)—a longitudind living standards survey of
over 800 households, with four waves of data collected at six-to-severrmonth intervas from 1991 to
1994°. The objective of the data collection and research effort was to measure the impact of prime-aged
adult deaths on the wefare of surviving household members. Even with the high HIV infection and
mortdity rates in Kagera, the sample of households had to be heavily dretified in order to observe a
aufficient number of households likely to suffer an adult death during the short time frame of the pand
(three years). A tota of 51 primary sampling units (PSU) were chosen from both high- and low-mortdity
communities in each of four geographica zones of the region. An exhaudtive listing was made of al
households in these 51 PSUs—more than 29,000 households in tota—each of which was asked about the
recent mortaity of prime-aged adults (in the 12 preceding months), the cause of degath (illness, accident,
childbirth, etc.) and whether there were any adults too sick to work. In each PSU, a sample of 16
households was sthsequently chosen a random from one of two groups. 14 households were randomly
selected from among households reporting ether an adult desth from illness, an adult too sick to work, or
both; and two households were randomly sdlected from among those reporting neither event. A tota of
816 households were sdected for the origind sample and 757 completed dl four interviews’. The
questionnaire and sampling are described in greeter detail in Ainsworth et d. (1992). The KHDS is one of

L Since HIV infection islifelong, the only way that the percent of the population infected can decline over timein acohort isfor
the mortality rate to exceed the new infection rate (incidence) or for HIV -positive peopleto migrate out of the study population.
2The KHDS was part of the researc h project entitled, ‘ The economicimpact of fatal adult illnessdueto AlDSand other causesin
sub-Saharan Africa’ supported by the World Bank, USAID, and Danida. The project was conducted in collaboration with the
World Bank (Mead Over, principal investigator, Martha Ainsworth, co-investigator) and withtheUniversity of Dar esSdlaam
(Phare Mujinja, Innocent Semali and Godlike Koda, co-investigators). See Over and Ainsworth (1989).

3 Since households that left the sample were replaced, atotal of 915 households were interviewed at |east once.



the few population-based surveys cgpable of examining over time the impact of adult desths on the rest of
the household.

The household quedtionnaires collected detailed information from esch household member on
demographic characterigtics, education, hedlth status (acute and chronic), hedth expenditure, labour force
participation and time use, income, migration, remittances sent and received, savings and height and
weight. In addition, household consumption expenditure, the vaue of home production consumed,
household income, and the vaue of economic assets were obtained for each household, as was
information on every household member and every nonresident relative who died before and during the
survey. Previous analyses of these data have studied the impact of adult deaths on household compostion
(Ainsworth and Semdi 1995), children's hedth and nutritional status (Ainsworth and Semai 2000,
Dayton 1999), labour force participation of surviving household members (Beegle 1998), child schooling
(Ainsworth, Beegle and Koda 200), fertility (Ainsworth, Filmer and Semdi 1998), houschold transfers
(Lundberg, Over and Mujinja 2000) and household consumption expenditure (World Bank 1999).

In this paper, we will focus on the impact of the recent death (within the past six-to-seven months) of a
prime-aged adult in the household on the time alocation and physica well-being of adults over 50°. In
economic studies of child wefare in developing countries, the most common measures of physica well-
being are anthropometric indices of wagting (low weight for height) and stunting (low height for age).

Likewise, is this paper we use an anthropometric index caled body mass index (BMI) as our objective
measure of the well-being of the elderly. BMI, defined as the respondent’ s weight in kilograms divided by
height in metres squared, is consdered a strong measure of overdl hedth status for adults because
extreme high and low values have been associated with higher mortality (Waaler 1984) . Essentidly, low
vaues are indicative of acute under-nutrition and comparable to wasting in young children. BMI is likely

to vary in the shorter run and responds to changes in energy inputs and outputs (Strauss 1986). There has
been limited research on the association between extreme BMI vaues and mortdity in the ederly in
developing countries, but the highest risks of mortality in developing country populations are associated
with extremely low vaues of BMI, rather than high ones, which is more typica in industridized countries
(WHO Expert Committee 1995). For men and women, the cut-off of BMI for under-nutrition or thinness
for ages 60-69 is 18.5, and for overweight is 30 (WHO Expert Committee 1995)°. We use this lower

“In future work, wewill examine theimpact of the recent death of an adult child, either in the household or elsewhere; the recent
death of a spouse; and the impact of the surviving number of living children.
5 The health risk of overweight for elders over the age of 69 is uncertain (WHO Expert Committee 1995).



threshold in this study, although we recognize that the precise definition of extreme vaues remains under
debate (Strauss and Thomas 1998; Garcia and Kennedy 1994; Immick, Flores and Diaz 1992).

Demographic characteristics of the sample

Over the course of the longitudina survey, the KHDS interviewed a totd of 730 persons over 50 at least
once and as many as four times®. For the purpose of describing the sample and the changes that occurred
over time, we will initidly restrict oursdves to the sample of those over 50 who resided in the 757

households that compleied dl four interviews in the pand. During the fird interview, or ‘wave on€,

which occurred from October 1991 to March 1992, there were 566 persons over 50 (53% of whom were
female) who were members of these households. The highest percentage (41%) were in their fifties; about
athird were in their sixties (34%) and more than a quarter (26%) were 70 or older. Of these elderly seen
in wave one, 50 (9%) lived in a household that had a desth during the longituding survey’.

There were very marked differences between women and men in their education, marita status, and
relation to the head of the household. Only about a quarter of elderly women had any education, whereas
80% of ederly men had some schooling and more than a third had completed five years or more of
schooling (Figure 1). More than haf of the ederly women (53%) were widows and only a third (33%)
were currently married, whereas 80% of ederly men were currently married and only 14% were
widowers (Figure 2). These differences in marita status among elderly men and women are typica and
reflect the facts that 1) male life expectancy is lower; 2) ederly women outnumber elderly men; and 3)
men typicaly marry younger women. Among married men and women in the sample, more than 90%
were coresident with their spouse. Virtudly dl of the ederly men (97%) were the head of their
household, while roughly a third of the elderly women were household heads (34%) or the spouse of the
head (32%) (Figure 3). In addition, one in five of the ederly women (21%) was the mother of the head of
household.

8 1n the survey, 493 persons (67.5%) were interviewed four times, 83 (11.4%) three times, 78 (10.7%) twice, and 76 (10.4%)
once. The most important reasons why some people were not interviewed all four timeswere the following: they turned 51
during the survey; their household moved out of the sample during the survey; and their household moved into the sample
(replacing a household that dropped out) during thesurvey. Asweshal seelater, among the householdsinterviewed four times,
there was remarkabl e stability in the population of household members over 50.

"Inthe multivariate analysis, we include persons from all households (regardless of the number of timesseen) and indudeaduilt
deaths six months prior to the first wave.
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Figure 2: Distribution of adults over 50 by marital status
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Figure 3: Relation of those over 50 to the head of the

household
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There was very little movement of the ederly into and out of households over the course of the
longitudina survey (see Figure 4). Of the 566 people over 50 seen in the first wave, 498 (88%) were il
household members in wave four. A totd of 38 of the ederly (7%) died over that period and 45 (8%)
moved out of the households. However, the numbers of elderly were boosted by arrivas and aging.

Forty-three adult household members turned 51 and 40 moved in. Thus, the number of elderly &t the end
of the survey (565) in these households interviewed four times was very smilar to the number &t the
beginning (566). Household members over 50 were the least likely of any demographic group to join or
leave the Kagera households during the survey (Ainsworth and Semdi 1995).



Figure 4: Transitions of the elderly in Kagera households
interviewed four times, 1991-94

Transitions 13 arrivals 9 arrivals 18 arrivals
(+) 17 turned 51 12 turned 51 14 turned 51
Household Wave 1 Wave 3 Wave 4
Members
over 50 566 566 565
Transitions 9 deaths 13 deaths 16 deaths
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Overdl, the dderly in the KHDS sample have lower average BMI vaues than do the ederly living in
other developing countries (Table 1)°. Adults over 50 in our sample are dso more likely to have alow
BMI (24%) compared with Indonesians aged 18 and older (14%) and Ivoirians aged 20-60 (4%)
(Frankenberg, Thomas and Beegle 1999; Thomas, Lavy, and Strauss 1996).

Table 1: Mean and Standard deviation of Body Mass Index (BMI) by age group and geographic location

(Standard deviations in parentheses)

Age group (years)
70-79

Location 60-69 >=8(
Men

Kagera, Tanzania (1991-93) 20.3 (3.0) 19.3 (2.6) 18.1 (2.0)
Brazil (1989) 23.7(5.4) 229 (5.0 224 (4.1)
China 20.8(3.0) 21.7 (3.9 20.9 (2.6)
Guatemala (rural) 21.3(2.6) 20.2(2.2) 19.6 (2.3)
United States 26.4 (4.0 256 (3.7) 246 (3.8)
Women

Kagera, Tanzania (1991-93) 21.3 4.3) 19.7 (3.3) 19.7 (3.9)
Brazil (1989) 25.8 (6.7) 25.0(7.4) 239 (4.9
China 21.7(3.9) 20.7 (3.6) 196 (3.1)
Guatemala (rural) 22.4(3.3) 214 (4.4 20.7 (4.1)
United States 26.5(5.3) 25.7 (4.9 245 (5.0)

Sourcer KHDS: authors™ calculaiions. Other countries; WHO Expert Commitiee (1995).

8 We were unableto find any references for BMI of the elderly in other sub-Saharan countries.
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III.  Coping behaviour of the elderly in response to an adult death

In response to an adverse event, such as the illness and death of an adult from AIDS, household members
will often redlocate their time or resources to minimize the impact on their well-being. Depending on the
success of this coping mechanism, the welfare of survivors, such as the elderly, may be affected. In this
section, we review the descriptive gtatistics for our sample of adults over 50 with respect to their living
arrangements, time use and well-being, as measured by BMI. We will dso refer to evidence found in
other studies of the same phenomena. We only know of only one other study, in Thailand, that provides
quantitative evidence of the effect of adult AIDS morbidity and death on a rdaively large sample of the
elderly (Knodd et a 2000)°.

Living arrangements of the elderly

Because mogt of those who die from AIDS are prime-aged adults, it has been suggested that the epidemic
will increase the share of households comprised solely of elderly and children (Barnett and Blaikie 1992,
Hunter and Williamson 1998). Households with no prime-aged adult are believed to be less economicaly
viable and more demanding of the time and energy of the ederly in terms of caring for children and
generating income. Reinforcing the tendency towards an imbadance in households with only young and
old is the common practice for grandparents to take responsibility for raisng AIDS orphans. Knoddl et d.
(2000) report from their sudy in Thailand thet, in roughly haf of al AIDS deaths in which one spouse
dies, the coupl€e's children are cared for by the surviving parent. However, when there was no surviving
parent, 74% of the orphans were cared for by grandparents. While these arrangements potentialy could
increase the dependency ratio, there is aso substantia potentid for movement of individuas between
households, which could help to re-baance household composition and minimize such impacts. Using the
KHDS, Ainsworth and Semdi (1995) found that there was much more turnover in household membership
(adults joining and leaving the household) among households with a prime-aged adult death than in
households without a death; in fact, twothirds of the households with an adult desth between waves one
and four had adults both join and leave the household n that interval. This means that, on average, the
number of adults did not decline by one in households with a prime-aged adult death. In households with

% Using data from 1999, Knodel et al. (2000) examined the extent to which prime-aged adultswith AIDS received carefrom
parents (usually aged 50 years or older), and assessed the economic effects of the care-givingand subsequent desthfrom AIDS
on parents. They used local informants (usually staff of the community health station) to obtainbasicinformation about adultsin
their catchment areawith AIDS or who had died from AIDS. For asubset of sick and deceased whom the informant knew well, a

more detailed set of questions was also asked of the informant. Data were collected at 85 sitesin8provincesandinBangkok,
with afocus on provinceswith high rates of AIDS, and covered atotal of 1069 individualswho were sick or who had died of

AIDS, with detailed data on 286 of them. The unit of analysiswasthe person with AIDS but, in some casss, it wasthe parent of
the AIDS patient. However, there was no control group and the sample, while covering many provinces, is not representativein a
statistical sense of the elderly in Thailand or of households with AIDS patients.

1



an adult death, the dependency ratio (in this case, the number of children and persons over 50, relativeto
the number of adults 15-50) worsens after the deeth (from 1.24 to 1.41) but in fact is gtill lower than the
dependency ratio in households without an adult desth (1.52 in wave four).

Figure 5 shows the digtribution of the 757 KHDS households seen diring dl four waves by their
demographic composition in wave one, and then splits the sample into two dmost equa groups
households with less than the median vaue of household assets per capita in wave one (‘poor’); and
households with higher than the median value of assets per capita in wave one (‘ non-poor’). Households
consgting only of the dderly and children and of ederly only were rare: only 5.4% of households
conssed solely of people over 50 and children under 15, and 3.4% of households had anly dderly
members®. There were no households during wave one or any of the subsequent waves that were
composed entirdy of children under 15. Nearly 42% of households have three generations—children,
prime-aged adults and the dderly. An dmogt equivaert number have no ederly members (39%), only
prime-aged adults and children™.

Figure 5: Distribution of poor and non-poor households by
household composition
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10 The descriptive statisticsin this section pertain to the whole sample and have not been weighted to be representative of the
Kagera population.

M Given the high mortality of prime adults in our sample, it is interesting to compare household composition in the
KHDS sample (unweighted) with household composition nationwide from the 1991-92 Demographic and Health
Survey. The same share of KHDS households as Tanzanian households have at least one prime-aged adult (91%),
but KHDS has fewer households with only prime-aged adults (4.5% vs. 11% for DHS), fewer with elderly only
(3.4% vs. 5.8%), and fewer with prime-aged adults and children only (39% vs. 46.6%). However, KHDS has more



When we examine the distribution of household types by household assets per capita, poor households are
less likely to have an dderly person (47%, vs. 66% in non-poor households) and a smdler share have dll

three generations (36% vs. 48% in non-poor households). This could be for any number of reasons,

including higher mortality among the elderly poor. However, it implies that the presence of a person over
50 in the household is not a good indicator of the household’s low economic status. A second

observation is that households made up of only the ederly and children are dmost as common in poor
and as they are in non-poor households. Thus, household composition is not necessarily a good indicator
of the welfare level of the household either.

Overdl, the number of households with only ederly and children rises dightly between waves one and
four, from 5.4% to 6.5%, and with only dderly from 3.4% to 5.4%. Figure 6 shows te changesin
household composition between waves one and four among households that had a prime-aged (15-50)
adult death between waves one and four (n=82), and those that did not (n=675). For households that had
an adult deeth between the first and last interview of the longitudina survey, the observation for wave one
(first pass) represents a time before the death and for wave four (last pass) after the death. Observations
on households that did not have a degth during the pand, interviewed at the same time, are shown as
controls. The share of households with ederly and children and those with only ederly rose in
households that had a prime-aged adult desth; however, this was aso true of households that did not have
an adult death (a numericaly larger group), and the overdl numbers remain smal. Thus, households with
only elderly and children and those with elderly alone are not exclusively those with recent adult deaths
and they represent a small share of all households, even in this sample in which households likely to have

a death were over-sampled.

households with three generations (41.9% vs. 27.7%). Thus, the percentage of households with at least one person
over 50 in the KHDS is substantially higher (56.6%) than in the DHS (42.4%).
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Figure 6: Distribution of household composition in

households with and without a death, first and last passes
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Table 2 shows the digtribution of the elderly across different household types. Nearly three-quarters of
adults over 50 (73%) live in households with dl three generations and 10% live in households with
prime-aged adults only. Another 10% of the dderly live in households with children only, while 7% live
only with other dderly. Elderly in households with a prime-aged adult death are redistributed somewhat
from households with prime-aged adults and children to those with children only or ederly only.
However, again there is a tendency for this to hgppen over time, even in households without a prime-aged

adult death.
Table 2. Distribution of the elderly in Kagera households interviewed four times,
by household composition and adult deaths during the panel

All households Households with an adult death Households w/o an adult death
Household Wave 1 Wave 4 Wave 1 Wave 4 Wave 1 Wave 4
composition Percent n Percent n Percent n Percent n Percent n Percent n
Prime adults, 13.0 (413) 67.3 (380) 82.0 (41) 67.3 (37) 12.1 (372) 67.3 (343)
elderly, children
Prime adults & 10.3 (58) 9.7 (55) 12.0 (6) 12.7 (7 10.1 (52 9.4 (48)
elderly
Elderly & 10.1 (57) 12.0 (68) 6.0 3) 12.7 (7 10.5 (54) 12.0 (62)
children
Elderly only 6.7 (38) 11.0 (62) 0.0 ()] 7.3 4 7.4 (38) 114 (58)
Total 100.0 (566) 100.0 (565) 100.0 (50) 100.0 (55) 100.0 (516) 100.0 (510)

Note: "n’ 1sthe number of persons>50 in each cell.
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Time use of the elderly

Adult morbidity and mortdity due to AIDS may affect the time use of the elderly in market and non-
market activities. During the illness, they may spend time caring for the sck adult and/or engaging in
activities to subgtitute for the lost labour of the patient to the household. Knodd et d. (2000) found in
Thailand that two-thirds of adults with AIDS co-reside with, or live next to, their parents and that a parent
or older generation relative cared for 70% of adults who died from AIDS. The vast mgority of these
parents were aged 50 or older and most were over 60 years. Based on information provided by key
informants, about a quarter of parents living with a person who died of AIDS had to reduce or stop
working as a result of the adult illness. In contrast, according to a nationd study of the United States
using data from 1990, only 13% of AIDS caregivers were over the age of 50 and only 6% were at least 60
(Turner, Catania and Gagnon 1994). In a study of household coping in six digtricts of Uganda, parents
were most commonly cited as the principal caretakers for AIDS patients (Ntozi and Nakayiwa 1999).

Following the deeth, time will be diverted to mourning activities and the ederly adult may have to
increese hisgher participation in economic activities in order to replace the lost productivity of the
deceased household member (Barnett and Blaikie 1992). However, this entire burden need not be borne
by the ederly, since other household members may adjust their time. Further, it is important to note that
while the production of the household may decline following a deeth, so does the consumption.
Therefore, it may not be necessary for the remaining household members to fully compensate for the lost
labour of the deceased. The net effect on the time of the elderly is uncertain and can only be known
through empirica observation.

Figure 7 reports the participation rates in hedthrelated activities, non-market activities, and market
activities in the saven days prior to the firgt interview for men and women over 50. There are few
differences in hedth-rated activities by gender. Men and women were roughly equadly likely to be
seeking medical care for themsdlves (13-14%) or to be caring for sick household members (24%).
However, ederly women spent on average about twice as much time (2.2 hours) compared to derly men
(1.2 hours) caring for the sick (not shown). Beegle (1998) found in this same dataset that men and women
aged 50-65 were the second most likely to be caring for sick household members, after women aged 15-
50 (27%). Elderly men were sgnificantly more likely to have engaged in mourning activities (46%)
compared to elderly women (35%), spending an average of 3.6 hours mourning in the previous seven
days, compared to 2.5 hours for elderly women.
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Figure 7: Participation rates in economic and coping
activities in the previous seven days, by gender
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With respect to the other market and non-market activities in Figure 7, for al activities except farming
there are datigtically significant and sometimes quite large differences in labour force participation retes,
by gender, in the pevious seven days. Elderly women are far more likely than elderly men to engage in
fetching water and performing household chores. Elderly women spent, on average, 10.7 hours in the
previous seven days on housawork, compared to 2.2 hours for men. On the aher hand, elderly men were
much more likely to collect firewood and work in wage employment. With respect to farming, nearly
three-quarters of elderly men and women were active in the seven days before the survey and they
performed roughly equa numbers d hours of farm work—216.2 hours for women and 17.3 hours for men.

Figures 811 show selected results for changesin the participation rate of the elderly between the first and
last waves of the survey in households with and without a prime-aged adult desth during the survey. The
share of dderly caring for the sick declined in both groups, but sgnificantly only in households without
an adult death (Figure 8). The participation rate in housework in the previous seven days remained
congant in households without an adult deeth, a dightly more than half, but rose from 48% to 56% of
households with a death (Figure 9). While the increase in participation in housework in Figure 9 is not
datigticaly sgnificant, regressons for hours spent in household activities (including household chores
and caring for ill members) found that the deeth of a prime-aged adult in the past year was associated
with an increase in hours spent on household work—on average just under four hours—for adults aged
51-65 (Beegle 1998). There was no change in the participation rate in farming over time in households
with or without an adult desth, dthough the ederly in households with an adult desth were less likdly in
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al periods to engage in farming, compared to the dderly in households that did not have an adult deeth
(Figure 10).

Figure 8: Percent of adults over 50 who cared for the sick in
the past 7 days during the first and last pass, in households
with and without an adult death
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Figure 9: Participation rate in housework in the past 7 days
among adults over 50 during the first and last pass, in
households with and without an adult death
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Regression analysis by Beegle (1998) found no evidence that the elderly worked more hours per week on
the farm as a consequence of an adult degth in the previous year. The percentage d the ederly engaged in
wage employment declined in both types of households, but more so in households with an adult degth
(from 16% to 11%) (Figure 11). However, this change is not satisticaly significant. More notable is that
both before and after an adult desth, the elderly in households that had an adult desth were more than
twice as likely to work in wage employment than those in households that did not have an adult death.
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Fibure 10: Percent of adults over 50 who farmed in the past 7
days during the first and last pass, in households with and
without an adult death
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Figure 11: Percent of adults over 50 who had wage
employment in the past 7 days during the first and last pass,
in households with and without an adult death
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Iv. The impact of adult deaths on the physical well-being of the elderly

Economic theory suggests that individuals seek to maximize their hedth status, subject to the congtraints
imposed by their budget, their time and their genetic endowment. To achieve the best hedth, an
individud makes use of severa kinds of inputs, such as food for nutrition, medica care for prevention
and treatment of illness and clean water to prevent disease. People decide how much of these inputs to
consume, based on their own preferences, their income, and the price, quaity and avalability of these
inputs—for example, the availability and price of food and medica care or the proximity of potable water
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and good roads. In this section, we first review the literature from developing countries on the
determinants of BMI and mortdity in adults and, where available, the ederly. This body of literature is
small, as most research on the determinants of hedlth status in developing countries has focused on
children, and rdatively little is understood about the patterns and factors that affect the hedlth status of
adults or the elderly.

The determinants of adult BMI and elderly mortality

Studies have found that BMI declines with age in Indonesia (Frankenberg, Thomas and Beegle 1999) and
that adult women in Cote d'Ivoire had higher BMI vadues than men, controlling for other factors
(Thomeas, Lavy and Strauss 1996). Household wedlth and income should be associated with better hedlth,
as those with more resources can afford more and better-quality hedlth services. In Céte d'lvoire and
Ghana, higher per capita household expenditures were associated with higher BMI in adults 20-60 and
adult women 20 and older, respectively (Thomas, Lavy and Strauss 1996, Alderman 1992). In Indonesia,
an increase in per capita income between 1997 and 1998 was associated with an increase in BMI for
women, but not for men (Frankenberg, Thomas and Beegle 1999). In Bangladesh, grester household
assats (number of rooms in the dwelling, and ownership of a cow) were associated with a reduced
mortdity risk anong ederly women (Rahman, Foster and Menken 1992). In the other sudy of mortaity
among the ederly in Bangladesh, having at least one household asset (cow, boat, watch or quilt) at the
beginning of the survey was associated with lower mortality among both men and women, as compared
with those having none of these assets (Rahman 1999).

Education is expected to improve hedth outcomes and BMI because it is associated with higher wages
and higher incomes, better access to knowledge about the use of hedth inputs, and a better ability to
transform those hedth inputs into good outcomes. The few studies that have looked at the impact of
education, while controlling for wedlth, have mixed results. in Ghana, additiona education was assxiated
with higher BMI among women over 20, while in Céte d' lvoire, among men and women 20-60, it did not
(Alderman 1992, Thomeas, Lavy and Strauss 1996).

The relationship between the ederly person and the head of the household is dso potentidly important if
we believe that the head of the household has greater access to household resources and is the most
important decisonrmaker. The study by Rahman (1999), usng longitudind data from Matlab,
Bangladesh, found that the head of the household or the gouse of the head had lower mortdity, even
after controlling for disability status, the presence of spouses and sons and household resources . The
effect of being the household head declined with age and became insignificant after age 75. The presence
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of one or more adult sons in the household was associated with reduced mortdity for ederly women but
not for ederly men (Rahman 1999). Elderly Bangladeshi widows in rura households that they do not
head are at increased risk of mortality, compared with married women and widows who are heads of
household (Rahman, Foster and Menken 1992) . However, household size had no relationship to BMI for
men or women in the Indonesian sample of adults aged 20-69 (Frankenberg, Thomas and Beegle 1999).

Community and policy variables have aso been shown to affect adult BMI, dthough there is no evidence
from samples of the elderly. We expect higher food prices to reduce food intake or the qudity of food
purchased and higher price of medica care to reduce its use, both reducing BMI. Higher food prices were
asociated with a lower BMI of adults aged 20-60 in Gote d' Ivoire, and these effects were greatest for
those living in rurd areas (Thomas, Lavy and Strauss 1996). However, the availability and quality of
hedth sarvices in the community had no effect (individualy or jointly) on the BMI of adults. There
appear to be additiona regiond differences, even after controlling for community characterigtics. In the
sample of men and women in Cate d'Ivoire, and of women in Ghana, those living in urban aress were
found to have sgnificantly higher BMI than those living in rurd areas (Alderman 1992). In Indonesia,
decreases in BMI were paticularly likdy for women (but not for men) living in Centra Java
(Frankenberg, Thomas and Beegle 1999).

The impact of a recent prime-aged adult death on BMI

The illness and death of a prime-aged adult can affect the hedth status or physica well-being of the
elderly by causng a reduction in household income, the direct and indirect hedth effects of coping
behaviours, and by raising the exposure of the elderly to disease vectors in the household. The burden of
additional work (market work, housework or caregiving) could contribute to a decline in hedth status. In
the face of tight financia congtraints caused by an adult illness, the ederly may aso consume less
medica care or food so that more can be spent on the patient. In Thailand, Knodd et d. (2000) found that
elderly parents were the main source d finance for medical care for 60% of the AIDS patients who lived
with their parents whileill, for 40% of the AIDS patients who lived adjacent to their parents and for about
25% of the AIDS patients whose parents lived elsewhere. The loss of remittance income from adult
children who die could result in lower hedth satus.

Andysis of the impact of prime-aged adult desths on BMI among the ederly is complicated by the fact
that households of different economic datus are not equaly likely to experience AIDSrelated deaths. A
review of the literature of the socioeconomic correlates of HIV infection in eastern and centra Africa
from the late 1980s and early 1990s reveds a consstent pattern: adults with grester wedlth and schooling



in more killed jobs are more likely to be infected with HIV (Ainsworth and Semai 1998, World Bank
1999). The same has been found in the Kagera data with respect to AIDS mortdity: those most likely to
die of AIDS had more schooling and non-farm occupations (Ainsworth and Semdli 1998). This pogtive
correlation between HIV infection and economic status is, in fact, a reversa of the norma relationship
between income and hedth—the wedthy and more educated generaly have better hedth and higher life
expectancy than the poor and less-educated (World Bank 1993). As a result, on average, initid hedth
conditions in households that eventualy suffer a prime-aged adult desth may be better than in households
not experiencing these deaths. For example, in the Kagera data, young children in households that
eventudly had a prime-aged adult desth were less likely to be nutritionaly stunted before the death
occurred than were children in households that did not experience a prime-aged death (Ainsworth and
Semdi 2000). The descriptive dtatistics on the coping abilities of the ederly in Kagera are dready
suggedtive of this pattern: the derly in households that had a desth during the pand were less likdy to
be farmers, less likdly to engage in housework, and more likely to participate in wage-employment than
elderly in households that did not have a desth during the survey.

Thus, it is not surprising thet, in our sample, the dderly living in households that experienced a prime-
aged degth during the pand initidly hed a higher BMI (20.92) than those living in households that did not
have a death (20.27), dthough this difference is not Satisticdly significant (see Figure 12). While BMI
improves over the survey period for both groups, the increase is grester for the elderly in households with
an adult degth. The difference in mean BMI between adults in the two groups in wave four is atigticaly
significant (p=.01). This suggests that the BMI of the ederly in households with a sick adult (which are
initidly better off) might be worsened during the illness and recover &fter a death.

This is demonstrated more clearly in Figure 13, which shows the share of the ederly in households with
and without a death who had a low BMI (lower that 18.5). Among those in households that had a death
during the pand, 28.3% had a low BMI before the desth (compared with 30.2% of the dderly in
households without a death) and this share decreases to 18.2% after the death (compared with 28.9% of
the ederly in household without a degth). Since better hedlth status is associated with greater economic
datus, these patterns are further evidence that households with a prime-aged death had a higher economic
gtatus than households without one.
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Figure 12: Mean BMI among adults over 50 during the first
and last pass, households with and without an adult death
during the panel
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Figure 13: Percent of adults over 50 with low BMI during the
first and last pass, in households with and without an adult
death during the panel
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These summary dtatistics suggest that, in order to measure the impact of a prime-aged desth on awelfare
outcome such as BMI, it will be very important to disentangle the impact of the deeth from the other
economic factors that can affect BMI, using multivariate techniques. Unless these economic factors are
taken into condderation, a researcher might erroneoudy conclude that a prime-aged desth improves the



physicd well-being of the ederly, when it may, in fact, be worsening the well-being of the dderly in
households with more resources™.

Multivariate analysis of the determinants of BMI among the elderly

Policy-makers interested in improving the welfare of the elderly need to understand the characteristics of
the elderly at greatest risk of low BMI and the extent to which these outcomes are affected by heightened
morbidity and mortdity of prime-aged adults due to the AIDS epidemic. To examine this issue, we ran
multiple regressions of the determinants of the BMI of al persons over 50 ever observed in the KHDS
dataset over four survey waves, incdluding individuals in households observed less than four times™. The
explanatory variables included:

individua demographic characterigtics (sex, age, whether widowed, relation to the head of the
household);

years of completed schooling;

household wedth (quality of housing, vaue of durable goods, amount of land owned);

household composition (the number of children and teenagers, co-residence of a prime-aged adult);
dummy variable for whether the household experienced the death of an adult aged 15-50 in the past
Sx-to-seven months, done and interacted with household assets;

community hedlth factors (adult mortality rate, recent epidemic);

community infrastructure (whether the road is passable dl year, proximity of a hedth fecility,
availability of antibiotics and number of doctors at the nearest hedlth facility);

urban and regional dummy variables and controls for the month of the year.

The results of the regresson anadysis find that the most important determinant of higher BMI among the
elderly is the household's economic status. Controlling for these economic factors, neither a recent adult
desth (in the six months before the interview) or a future prime-aged adult degth in the household (in the
sx months following the interview) were significantly associaied with a decline in BMI among those over
50 years of age. However, in some specifications, the regression results indicated that the elderly living in

12 The availability of longitudinal datais particularly helpful in disentangling these relationships, as it is possible to
observe measurements on the same individual before and after the death.

13 Results are from reduced-form random and fixed-effects regressions of individual demographic characteristics, household
assets, household composition, community characteristics, recent and future deaths, and interactions between deathsand assets,
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better-off households (those with relatively more assets) suffered a decline in BMI following the death of
an adult, while in poorer households (in which the BMI of the ederly is dready lower) BMI was
unaffected. The BMI of the elderly was not affected by the 1991 adult mortdity rate in the community,
but it was consgstently lower (-.13 points) in communities that reported an epidemic in the last Sx months
and this result was gatisticaly sgnificant. The ederly living in urban areas had a higher BMI by about
one index point, compared to the elderly in Bukoba rurd district, and the ederly living in rural Ngarahad
the lowest BMI of any of the six digtricts of Kegera

A number of variables which have been hypothesized in the literature to affect the well-being of the
elderly had no sgnificant relation with BMI. Contrary to expectations, respondents in households with
more young children (3-6), more teenagers (7-14) or who were themsdalves widowed did not have
dgnificantly lower BMI. Respondents who were heads of household or the parent of the head did not
have dgnificantly higher BMI. Femae respondents generaly had higher BMI than male respondents, but
this difference was not dways datistically sgnificant. The only age group for which BMI was
consstently and sometimes significantly lower were adults aged 75 and older. The respondent’s schooling
did not have a sgnificant relaion with BMI, dthough it must be noted that the level of schooling in the
sample was quite low and the respondents were schooled many decades earlier. These results were not
affected by dropping the controls for household wedlth.

The regressions dso reveded important results on the impact or lack of impact of public infrastructure on
the hedth of the ederly. To the extent that illness reduces BMI, one would have expected that the
proximity of hedth care might reduce morbidity spells and thus raise BMI. Contrary to expectations,
there was no significant relation between the BMI of the elderly and the proximity of a hedth fecility.
Nor was BMI affected by the measures of health care quality—the avallability of antibiotics on the day of
the interview and the number of doctors. The reasons why better quality care is not benefiting the elderly
deserve closer investigation.

However, the BMI of the ederly was found to be highly sengtive to the qudity of the road infrastructure
in al specifications and econometric modds. Controlling for al of the other variables in the regressions,
BMI of the ederly is lower by about one index point in communities where the road is completely
impassable during certain times of the year. The impact of poor road infrastructure on elderly women is
subgtantialy greater (about 1.3 index points lower) than on ederly men (about 0.8 index points lower),

on the elderly respondent’s BMI. Our sample for the regressionsis 2246 observations of 697 persons over 50 years of age
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compared to communities where the road is passable dl year long. This suggests that the elderly benefit
from the mobility that provides better access to goods and services that contribute to hedth, such as
medical care and food. These results might partly explain the lack of impact of proximity to a hedth
facility: in communities where the road is impassable, the distance to a hedth facility and its qudity are
irdevant™. At the time of the KHDS fiddwork in 1991-94, the quaity of the road infrastructure in
K agera was extremely poor and was a constant challenge to the survey teams'™.

These results on BMI of the ederly are highly consistent with results of previous work on low weight for
height (wasting) of children under five in the KHDS data (Ainsworth and Semdi 2000): there was no
dgnificant relation between orphan status or recent adult deeths and children’'s weight for height, but
children in non-poor households weighed significantly more (were less wasted) and those in communities
with an impassable road for part of the year weighed significantly less (were more wagted), controlling
for individud, household, and community characterigics. Both adult BMI and children's weight for
height are measures of acute malnutrition. Previous research on this dataset aso reveded that households
with an adult desth, on average, cut back on their non-food expenditure to finance a higher share of
expenditure on hedth care and funerals, while preserving the share of household consumption
expenditure on food (World Bank 1999). Among poor households, however, food consumption per adult
equivalent declines, whereas among non-poor households per-adult food consumption rises after an adult
degth.

V. Summary and policy implications

Policy-makers are concerned that the ederly are particularly affected by the high mortality of prime-aged
adults brought on by the AIDS epidemic and, to date, there are few quantitative studies that look at these
effects The impacts and mechanisms thought to be important are: an increased share of households
composed only of the elderly and children and an increased burden of care of young children among the
elderly; increased time spent caring for sick household members; a greater burden of housawork and farm
work among the elderly to compensate for the lost labour of the AIDS patient; and reduced resources for
food for household members other than the patient. To the extent that these coping mechanisms are
unsuccessful in completely mitigating the impact of prime-aged adult AIDS cases in the household or that

followed for at least one and as many as four waves.

14 Better infrastructure facilitates mobility and, in doing so, improves economic opportunities but puts people at greater risk of
HIV. Yet thisresult on the impact of passable roads on the BMI of the elderly isan important reminder that, for many, and
especially the poor, the lack of basic road infrastructure is a major impediment to improved health outcomes.

1% Personal observation (Ainsworth). The 100 km road between Bukoba town and the Ugandan border, for example, could take
five hours or moreto travel during the rainy season and then was sometimes completely cut off.
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they condgtitute an excess burden for the elderly, the physica well-being of the ederly could be expected
to decline.

In this paper, we examine these hypotheses with longitudina data from 1991 to 1994 in the Kagera region
of Tanzania. At that time, HIV infection rates were roughly 25% among adults in the main town, Bukoba,
10% in the surrounding rura aress, and ranged from 5% to less than 1% in the rest of the region. The
adult mortdity rate had dready dramaticaly increased, snce AIDS was first detected in the region in the
early 1980s. The household survey we used collected detailed socioeconomic data on individuds and
households and, in addition, measured the height and weight of every respondent. Households thought to
be a high risk of AIDS deaths were over-sampled. This adlowed us to analyse the impact of adult deaths
occurring from six months before the firg interview until the end of the fourth wave of data collection on
the body mass index (BMI)—a measure of the physica well-being—of household members over the age
of 50. These data provide some important advantages in addressing this issue: a rdatively large sample
Sze of the dderly; the ability to analyse well-being both before and after a prime-aged adult desth in the
household; and, perhagps most important, a control group of ederly in households that did not have a
prime-aged adult degth.

Many of our findings chalenge the conventiona view about the average impact of AIDS on the coping
abilities and physica wel-being of the ederly. The share of households composed only of ederly and
children was rdatively smal—about 5%—even in this sample that over-sampled hard hit households,
and the share of this household type among poor households (4.2%) is actudly less than that for non-poor
households (6.6%), though not dtatidicadly sgnificant. The participation rate of the elderly in farm work
and in caring for sick household members remained relatively congtant before and after adult desths,
dthough their participation in household chores increased. The participation rate in wage employment,
which was higher among the dderly in households with prime-aged adult deaths, declined after the deeth.
Prime-aged adult deaths had no impact on the BMI of the ederly in those households, compared to
households without a prime-aged death. The ederly in households with larger numbers of children did not
have lower BMI than other elderly, nor did the elderly who were widowed. In light of evidence that the
elderly in households suffering an adult desth were, on average, somewhat better-off before the death
than the elderly in households without an adult degth, the analysis has emphasized the importance of
controlling for household wedth prior to a prime-aged adult desth, in anaysing the impact of AIDS
mortdity on surviving household members.
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The most vulnerable ederly in terms of low BMI are those in the poorest households and, in particular,
those in communities cut off from hedlth and other important services by the poor road network. The BMI
of the ederly in communities where the road was impassable during part of the year was one point lower
than that in communities with year-round access. A similar result was found for the wasting (low weight
for height) of children under five in the same households (Ainsworth and Semdi 2000). Improving the
qudlity of the roads would improve the access of the elderly with the lowest BMI to better hedlth services
and their households to more economic opportunity, both of which should raise BMI. 1t would help the
elderly in greatest need, including those whose households have an adult desth and live in these

communities.

These reaults reaffirm the enduring ability of the extended family network, supported by high fertility, to
cope with numerous adverse shocks, both at the household and community level, in societies in which
mortdity has traditiondly been high for al age groups, even before the AIDS epidemic. Our results,
which show no reduction in BMI for the ‘average’ ederly person in households with adult deaths, do not
necessarily contradict the findings of in-depth studies of the impact of AIDS mortality on smaler samples
of the surviving elderly. These impacts have been documented and are severe for some. Such studies are
important in generating information on the nature of the impacts and the condraints that affected
households face. However, it is difficult to establish how typicad and pervasive the impacts are, and the
correct policy response without a control group of households without a desth or a more representative
sample. This is particularly important to establish in low-income countries, like Tanzania, where the
AIDS epidemic is superimposed on a population with a high leve of poverty, most of it no¢ related to the
AIDS epidemic. In such settings, policy-makers need to be concerned with policies to raise the welfare of
those with the lowest levels of well-being and to prevent the spread of HIV/AIDS.

Our findings highlight the fact that, sometimes, to improve hedth-rdlated outcomes we must turn to
solutions outside the hedth sector. The findings dso suggest the need for caution againgt seeking
‘packaged’ solutions for mitigating the impact of AIDS in hard-hit African countries. Not dl countries or
regions of countries are subject to the same poor quality of the road infrastructure as was the case in
Kagera in the early 1990s. The policy implications for improving the wdl-being of the dderly in
countries hardhit by the AIDS epidemic will depend very criticaly on the existing infrastructure and
levels of wdfare in the population. However, in many cases, the policy likely to have the greatest impact
on welfare outcomes will be one that is not necessarily focused on households or communities with AIDS

mortdlity, but rather on the poorest segments of the population.
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